Tyrosine-728 and glutamic acid-735 are essential for the metalloproteolytic activity of the lethal factor of Bacillus anthracis.
The lethal factor (LF) of Bacillus anthracis is a Zn2+-endopeptidase specific for the MAPK-kinase family of proteins. The catalytic zinc atom is coordinated by a first shell of residues including the two histidines and the glutamate of the zinc-binding motif HExxH and by Glu-735. A characteristic feature of LF is the presence, within the second shell of residues, of a tyrosine (Tyr-728) in close proximity (3.3 A) to the zinc atom. To investigate the role of Tyr-728 and Glu-735, LF mutants with one or both of these two residues replaced by Ala were cloned, expressed, and purified from Escherichia coli. A fourth mutant was obtained by replacing Tyr-728 with Phe. Spectroscopic analysis of these mutants indicates that they fold in the same way as the parental molecule and that zinc stabilizes the structure of LF. These mutants have neither proteolytic activity nor in vivo toxicity. The possible role of Tyr-728 in catalysis is discussed.